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ABSTRACT
THE DEVELOPMENT OF TEACHING PHILOSOPHIES IN THE ABSENCE OF
FORMAL PRE-SERVICE TEACHER EDUCATION
FEBRUARY 2005
B. CURTIS TURNER, B.S., HOWARD UNIVERSITY
M.Ed., UNIVERSITY OF MASSACHUSETTS AMHERST
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Allan Feldman
When one considers the expected shortage of qualified secondary science teachers in the
£

.

next twenty years, identifying indicators, processes, catalysts and obsticles to change is
crucial. Specifically, as school systems attempt to address this shortage, many will have
to employ teachers who have not gone through a traditional teacher preparation program
A population of such teachers already exists on the post-secondary level since many
college instructors have not had any formal training in pedagogy. Nonetheless, some of
them have developed pedagogies that might be considered neoteric.
This study investigated seven college instructors in science who were identified as
exemplars in instruction style. The study sought to understand how these teachers might
have developed their pedagogical philosophies without formal training in pedagogy. It
should be emphasized thaitthe teachers’ philosophies, not their practices, were
investigated.
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CHAPTER 1

■BDUCTION

Background

Consider the following three points:

1. Upon being asked to reflect on his career, a veteran instructor describes an
interesting dichotomy that characterizes his career; “For the past 27 years, the
routine of my day has not changed. For example, at 9:30am and 11:20am each
day, I go to the faculty room to get coffee. It has been the same for over two
decades and I suspect that this year will be no different. However, something is
curiously different about each year. ” The idea of significant change in the midst of
rigorous routine almost seems like a contradiction in the lives of most teachers.
This dogmatic characteristic of an instructor’s day is suggestive of the inertia of
instructor change. Nonetheless, something is curiously different

1

2. In a paper commissioned by the National Institute of Education, Larry Cuban
used a metaphor to describe the nature of change in education. “Hurricane winds
sweep across the sea churning up twenty foot waves; a fathom below the surface
turbulent waters swell while on the ocean floor there is unruffled calm.” In this
paper, Cuban found that changes often occurred in professional ideologies and
vocabularies, courses of study, and some textbook content. However, there was
little evidence of significant change in teaching practices. (Cuban, 1984)

In other words, many teachers, however reluctant they may be to admit it,
have not changed their pedagogical practices or philosophies since the beginning of
the their careers. Yet, the academic jargon of science education, much of which
has evolved in the past two decades, is easily recognizable by many of these same
science educators. A survey conducted by the National Association of Biology
Teachers found that 87% of respondents were familiar with the term "Cooperative
learning," and that 72% felt they had enough pedagogical knowledge to distinguish
between Constructivist and non-Constructivist classes (1996).

While, the study that presented this survey made no attempt to assess
instructors’ pedagogical practice, it still suggests that science education remains as
dynamic a pursuit as science itself. Student evaluations, course syllabi and direct
classroom observations each yield their own set of conclusions about the progress
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of science education in the past few decades. However, little attempt has been
made to use these several sources of data to examine closely the pedagogy
philosophies of instructors (especially with regards to the teaching of introductory
science courses) who have changed.

3. In an attempt to emphasize the need for change in science education. Secretary
of Education Richard Riley referred to four instructor education training program
collaboratives that have been established during his tenure. He also noted the
accomplishments of some of the teachers recently trained by these collaboratives.
However, a notable concern highlighted by this triumph is that his hope for
education reform is tied directly to the overwhelming influence and reform of
instructor education at the undergraduate level. In other words, if only every
science instructor were exposed to such a instructor education program, the
problem of science education reform might be solved within the near future.

These three points lead to the following hypothesis about a typical
teacher’s career: Most teachers only think that they have grown and changed.
When change has actually occurred, is must have been precipitated by an
extraordinary, invasive and innovative teacher training program.

However, this hypothesis, while plausible given the above cited evidence, is
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not absolute. Specifically, the above hypothesis might be modified to suggest that
while change in pedagogical philosophy and practice is most likely precipitated by
something extraordinary, invasive and innovative, this catalyst need not be in the
form of a pre-service training program. In fact, such a metamorphosis is possible,
if not more effective, in the medium of certain informal conditions.

Purpose

This study attempted to investigate the development of teaching
philosophies among experienced professionals who have had no pre-service
training in education. Specifically, the study looked at science instructors at 2-year
and 4-year post-secondary institutions whose pedagogical philosophy might be
considered quite neoteric. (Neoteric being defined as one who believes in the use
of non-traditional, student-centered pedagogies)

Significance

When one considers the expected shortage of qualified secondary science
teachers in the next twenty years (Kroleski, 1998; Singer, 1998) identifying the
indicators, process, catalysts and obstacles to change is crucial. Specifically, as
school systems become more desperate for science teachers, many will be forced
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to employ teachers who have not gone through traditional instructor education
programs. Therefore, the question as to how these teachers might develop their
pedagogical philosophies in such a way to reflect the latest trends in education
without formal training in education should be of great interest.

Surprisingly, a population of such teachers came into existence long before
the current crisis in secondary science education. Most college instructors have
not had any formal training in education (Song, 1984). Yet, some of them have
teaching philosophies that might be considered quite neoteric. Therefore, the
question of how college instructors might develop their philosophies might be
central to training of secondary science educators in the future.

Research Questions

1. What are the teaching philosophies of the participants?

2. How have those teaching philosophies evolved (or have they evolved)?

3. What were the some catalyst of and obstacles to change in those teaching
philosophies?
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CHAPTER 2

LITERATURE REVIEW

The need for change

Two major concerns are driving the movement for science education
reform in the United States: First, educators are concerned about reports of
widespread scientific illiteracy among non-science majors (NTSA Reports, 1996;
Nyquist & Wulff, 1988; Private Universe, 1991). Second, in an effort to meet the
nation's technological needs in industry and academia, they want to encourage
more students to pursue careers in science or related to science.(Silberman & Zipp,
1986)

After years of neglect, the introductory college science course is receiving
a great deal of attention in this reform movement. Science departments at dozens
of colleges and universities are trying to reinvent entry-level classes in physics,
chemistry, biology and other sciences - frequently with grants and guidance from
private foundations, scientific societies and even the federal government.
(Silberman & Zipp, 1986)
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Since the early 1980's, a steady stream of reports has documented the
deficiencies of introductory science classes. Among the most common criticisms:

-The courses rely too much on lectures and place too much emphasis on
rote learning. (Bauer, 1984; Svinicki, 1998 )

-They assign laboratory experiments that resemble cookbook recipes and
do not embody the process of scientific discovery. (Bauer, 1984; Svinicki, 1998 )

-They often use six-pound, 1000-page textbooks that, like the classes
themselves, try to cover too much material. (Ware, 1993)

-The course booklets and in-service teacher training tends to focus on how
to teach rather than understanding how students learn. (Ware, 1993)

In response, many colleges and universities have created new courses for
non-science majors that demonstrate the real-world applications of science (White,
1997); while others have revamped introductory classes for science majors that
had not been changed in decades (STEMTEC, 1997). Four goals are cited
repeatedly by sources seeking to revamp or develop new introductory courses:

The first is to provide more in-depth presentation of a subject. Currently,
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introductory science courses are often designed to prepare students for advanced
classes in the major. Since many instructors operate under the assumption that
their students will see the in-depth material later on, their courses rarely allow for
an in-depth investigation of any one topic. This attitude is complicated by the fact
that many introductory science classes have very large enrollments. Educators
tend to resolve that with so many students in a class, any attempt at such treatment
would be useless and better reserved for the smaller advanced level classes taught
for those majoring in the field. (Holayter & Sheldon, 1994)

This, subsequently, leads to the next goal; courses should emphasize
concepts over content and facts. In 1994, Sheila Tobias urged professors to
"focus on concepts rather than just facts, in order to show how science relates to
the surrounding world and to teach science in that context" (Tobias, 1988; Tobias,
1990). For example, most chemistry classes begin with basic principles and later
may mention their applications. Tobias is suggesting that college instructors take
the opposite approach. For example, a biochemistry course taught at The
University of Maryland, College Park uses an agricultural model to investigate the
process of biodegradability, chemical absorption and cell respiration (The
Maryland Collaborative, 1997), a reversal of the traditional model for teaching
biology which would begin with the cell and work toward ecosystems.

8

The third goal is to reevaluate the texts and how they are used. In recent
years, many texts have come into existence that defy the traditional model. Paul
Awitt's Conceptual Physics and Alan Lightman's Great Idea’s in Physics exemplify
the values of this trend. (Hewitt, 1997),(Lightman, 1987)

Each book is considerably thinner than their contemporaries and focuses on
(though not exclusively) global concepts: the conservation of energy, the second
law of thermodynamics, relativity and wave-particle duality of light. While these
books are intended for non-science majors, they reflect trends that might become
more prevalent in the education of science majors.

The final goal is to introduce a different pedagogy at the college level. The fact
that many college instructors have not received any formal pedagogical training is
compounded by the nature of any formal training they might have encountered as
students. The result is a rather monolithic model of lecturing during class.
Pedagogy in college instruction is, of course, a very complex issue that must often
juggle among its several variables, the university's reward system, whose effect
upon the willingness to chance pedagogical experimentation may be limiting.
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The process of change

It is difficult to describe a process of change that is always applicable. For
example, when describing the process of change associated with fetal development
or metamorphosis, biologist often describe each stage with well-defined
characteristics accompanied by some sort of timetable corresponding to each
stage. Earth scientists tend to describe the different stages of our planetary history
with similarly well-defined stages, through the times associated with these stages
might be nebulous (Although, there are certainly events in our history that cause
immediate and explicit change.) Piaget describes a child’s stages of intellectual
development while acknowledging that the various stages are developmental
landmarks rather than identifiable boundaries. The processes of change ranges
from ones that are sudden and definitive to those that are indistinct and elongated.
How is the process of change in teaching best characterized?

Change in pedagogy tends to be an evolutionary process in which early
applications will often be simple extensions of current practice (Savage & Sterry,
1990). As instructors gain more exposure and confidence with new pedagogy, its
influence tends to have more dramatic effects. The "rungs" of this evolutionary
ladder were well defined by Joseph Welch in 1989. The first level is described as
"Embellishment: The presentation." In this stage, traditional practices are
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decorated with some new techniques. Opening a lecture with a colorful animation
or slide show downloaded from the Internet might be a good example in science.
In smaller classes, the instructor might experiment with placing the students in
groups or posing open-ended questions. In either case, the core of the instructor's
practice is still intact. This stage can be further characterized by the sparse nature
in which the instructor employs any new practices. In other words, an observer,
visiting the class randomly, might not notice a change in practice unless they
happened upon the right day to visit.

Defining the second level is difficult in that the distinction between the first and
second levels is somewhat nebulous. Nonetheless, it is reached when the
instructor is confident enough to use new pedagogy during a majority of the
contact time with students. It is further defined as a movement away from
instructor-centered learning. Namely, the instructor is no longer the consistent
center-of-attention (Welch, 1994).

At first glance, there is no apparent difference between the second and third level.
However, a closer examination will show that even when the pedagogical practice
might not have changed, there is a slight adjustment in the pedagogical philosophy
of the instructor. In the second stage, the pedagogical change is still primarily
reflected in the use of presentation tools. In the third stage, the instructor begins
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to realize their potential as an information resource. The traditional models of
presentation are stretched and transformed. For example, many of the instructors'
assignments now require the use of informational technology. The full potential is
realized when the instructor is presented with information not previously known.
This is the first step toward a student-centered classroom where students abandon
the consumer mentality and feel more responsible for their own education.

The last level is referred to as "Instruction." Here, the instructor guides students in
their pursuit of information and understanding. The instructor might provide a
model or set of models of the information sought and also a set of (implicit or
explicit) purposes for the inquiry. This level can also be characterized by the
addition to these models of a set of interactive strategies intended to allow the
student not simply to explore but rather master the information (Welch, 1989).

While Welch provides a clear picture of observable change in college instructors,
Donald Woods (Schon, 1989) offers another picture of evolutionary development
that describes internal changes which, in turn, might explain this pattern of
observational changes. Woods contends that the instructor's change in pedagogy
parallels the change ill learning styles. In fact. Woods suggests that it is impossible
to discuss instructor-change without incorporating a parallel discussion of student
change. Specifically, Woods observed that traditional students thrust into non-
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traditional classrooms join their instructors in going through all of the steps
psychologists associate with grief: shock; denial; strong emotion; resistance and
withdrawal; struggle and exploration; return of confidence; integration and
success. He furthermore contends that it is though an understanding of these
internal conflicts that researchers can explain changes in observable behavior.

It should also be noted that individual change rarely exists independent of
organizational change. John Ratte (1996) describes a pattern of parallel
development between instructors and their surroundings. Sometimes the
individual affects the change in the institution and at other times, the institution
changes the individual. In either case, it is impossible to separate the two.

Obstacles and resistance to change

Traditional students, non-traditional classrooms

Woods' observation that students and instructors experience some or all of the
steps associated with grief leads to one commonly overlooked obstacle to change,
students. Just as some people have an easier time than others in getting through
the grieving process, some students may immediately take to whichever new
pedagogy is being used, while others may have difficulty getting past the negative
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steps (Fairweather, 1995). In one extreme case, students at the University of
Alberta revolted against their instructor and signed a petition for his removal based
upon the feet that they were not learning as much as their contemporaries who
were enrolled in a class with a more traditional instructor (Gregory, 1991). In less
extreme cases, one could imagine an instructor's pedagogy coming under scrutiny
through students’ lower evaluations or through informal conversations, which
might degenerate into rumor and conjecture. Yet, even in the most extreme cases,
the resistance encountered from some students should be expected and understood
as a natural part of their journey from dependence to intellectual autonomy (Kloss,
1994).

Reward System and Tenure

Some researchers argue that research performance, unlike teaching performance,
offers an objective means of evaluating college faculty. In addition to the
connection between effort and intellectual productivity, there is an extension to
this argument: namely, that a measurement of faculty research productivity can
provide an efficient measure of their teaching quality (Paul, 1994). While there is
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certainly enough evidence to the contrary (Koplik & Welsh, 1993; Mooney,
1992a; Mooney, 1992b) and a healthy debate continues about this issue, many
colleges and universities base most of their entire evaluation system on Paul's
argument (Boyes & et al., 1984).

Even the most ardent idealist must concede that a high publication rate enhances
external prestige for an institution. In fact, publication count has been used as the
sole criterion for ranking departments or schools in different universities (Chandra,
1988). Furthermore, the dominance of this criterion has been found to be
consistent throughout varying types of institutions. A 1987 survey conducted by
the National Center for Education Statistics (Statistics, 1987)asked department
chairs to rate the relative importance of the following thirteen factors in granting
promotion and tenure: quality of teaching, quality of research, number of
publicatSms, quality of publications, communityipr professional service, reputation
in professional field, reputations of individual's graduate program, highest degree
awarded, affirmative action considerations, ability to gain outside funding, "fit"
within the department, and "fit” with students. The results indicated that
department chairs in doctoral-granting institutions had higher expectation than did
their colleagues in other four-year institutions (comprehensive and liberal arts
colleges) for research productivity. Also of note, while department chairs at both
types of institutions ranked quality of teaching high on their list of criteria, those at
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four year schools ranked quality of teaching first while those at doctoral-granting
institutions ranked quality of teaching a distant third(Russell & et al., 1985). So,
according to this study, one would expect to see distinct patterns in the correlates
of pay by type of institution. Specifically, research and publication should be more
prominent factors in doctoral granting institutions than in comprehensive and
liberal arts colleges. In other words, regardless of the type of institution, teaching
quality should be positively related to pay.

However, James Fairweather found in 1993 that for tenure track full-time faculty,
the more time spent on teaching and instruction, the lower the basic salary and
promotion rate. His study showed that ‘salary’ and ‘years until tenure’ varies in a
linear pattern from a high of $56,181 and tenure in 8 years for faculty spending less
than 35 percent of their time on teaching, to a low of $34,307 and no tenure for
faculty spending more the 72 percent of the time on teaching. The same negative
relationship between ‘time spent in class’ and ‘compensation* holds for faculty in
doctoral-granting universities, comprehensive institutions, liberal arts colleges and
other four year institutions(Fairweather, 1993; Fairweather & Rhoads, 1995).

Herbert Marsh and Kristine Dillion corroborated Fairweather’s results in
1995(Marsh & Roche, 1993). Their study added an examination of the
demographic factors of age, gender, ethnicity and field of study. While gender and
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ethnicity were prominent factors in predicting compensation and promotion, the
importance of‘time spent on teaching’ vs. ‘time spent on research’ could not be
nullified. They found that faculty who follow a research- and scholarship-oriented
model are compensated the most regardless of type of institution, including
comprehensive and liberal arts colleges that have historically emphasized
undergraduate education.

Stenstrom pointed out that “teaching is generally given a low priority - very low
priority - in our established system of values” Teaching counts significantly less
than does research (Lowen, 1991)and receives less weight in tenure decisions.
Alvin Toch noted that for most college instructors, the real strain in their academic
role arises from the fact that they are, in essence, paid to do one job, whereas the
worth of their services is evaluated on the basis of how well they do another(Toch,
1990). So, while colleges and universities will expect instructors to maintain high
standards of research and teaching, the fact remains that instructors tend to feel
rewarded only for the former.
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Solitude

Solitude in the classroom has historically been an obstacle to pedagogical change
for at least two reasons. First, the lack of instructor training during graduate
education allows dogmatic habits and archaic pedagogy to develop in solitude. As
most young faculty enter their careers, they are left to develop their pedagogy
privately, relying on their experiences as students, as well as intuition and
conversations and anecdotes(Sacken, 1992). Russell Edgarton comments:

“Our faculty comes to us strong in content
knowledge and blissfully ignorant of anything having
to do with theories of learning or strategies of
teaching rooted in pedagogical knowledge. In their
knowledge of their discipline, as the saying goes,
they stand on the shoulders of giants. In their
knowledge of teaching, they stand on the ground.
(Eikeland & Manger, 1992)

Second, even more than in the secondary school world, there is almost a sanctity
to the privacy of closed classroom doors. The rhetoric of academic freedom itself
makes intrusion or scrutiny inherently problematic. Peter Seldin agrees that
teaching, when pitted against research productivity, automatically loses, and offers
solitude as the primary reason (Eikeland & Manger, 1998; Seldin, 1974; Seldin,
1986). Teaching, he says, is a largely private affair that goes on between
professors and students behind closed classroom doors. The results of research
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are published and become a matter of public discourse. It is, therefore, not
surprising that colleges and universities set greater store by research, and fail to
reward even the most outstanding teaching performance. An institution that does
otherwise goes against the tide, at peril to its reputation.

Indeed, a 1992 study based on a large sample of faculty found little data on any
performance appraisals of faculty. Among other things, this solitude essentially
limits available assessment information on classroom performance to student
reports via course evaluations, a source that young professors learn to view
skeptically from senior feculty(Sheridan, 1988). Consequently, although college
instructors probably discuss instruction informally, classroom performance is an
individualistic experience. College instructors appear to believe that instruction is
learned through experience and that different styles are comparatively effective.
This replicates the perspective that everyone does it their own way (Silberman &
Zipp, 1986). Those beliefs complicate evaluation for improvement or retention
purposes. In feet, the greatest complication might stem from the tendency of
college instructors to argue heatedly about matters relating to teaching and
learning without bothering to become informed. Of course, most young college
instructors' performance fall within the limits of tolerance, which are broad.
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Introductory courses as an attrition tool.

Traditionally, in many schools, introductory science courses have been used as an
instrument of early attrition. In other words, the classes were designed in part to
determine which students were to be allowed to continue in the curriculum. As a
result, introductory courses suffered from the axiom that the weak students shall
perish and the strong students will learn everything in their advanced courses
anyway. In other words, instructors are not motivated in their pedagogy to engage
students with only an aberrant interest in science through innovative teaching. In
fact, discouraging students while they are in introductory courses is considered an
acceptable consequence of the natural selection process prevalent throughout
scientific culture. The acceptability of this form of attrition is reinforced by the
philosophy that the students who deserve to continue in the discipline will advance
regardless of the quality of teaching (Johnson, 1995). Acceptance of this
philosophy precludes the need to improve teaching on either the introductory or
advanced level.
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Agents of Change

Technology

Though there is a great deal of inertia associated with instructor change, the
introduction of technology can often be one of the greatest catalyst of change
(though not always positive) It is not uncommon to come across the term
"technological revolution" when reviewing recent literature on educational change
(Bauer, 1984; Holayter & Sheldon, 1994; Rahilly & Saroyan,; Savage, 1993).
Revolution is a broad term, but when referring to philosophies or pedagogical
practices, Alain Locke's definition is perhaps most appropriate when he suggested
that revolutions imply the displacement of modes of thought and action. Just as
the industrial revolution displaced traditional craft production, it transformed social
interactions and reshaped the western view of the world. (Locke, 1967) For
example, computers have already replaced some traditional modes of action; largescale record keeping is almost unimaginable without computers, and word
processors have largely replaced typewriters. Advances in educational technology
will bring about a displacement of traditional pedagogical practices in college
instruction through the widespread use of technology (Negroponte, 1989). This
leads to the essential question: what agents of change have had a similar,
"revolutionary" effect on pedagogical practice and philosophy?
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An 1897 course catalog for the Massachusetts State College boasts that every
classroom on campus is equipped with a slate blackboard. Certainly, access to a
slate blackboard is now unlimited and its use is commonplace. The current catalog
has dedicated a similar amount of space dedicated to the use of computers in the
curriculum. If there is a direct correlation between access and usage, one could
argue that we are in the midst of a computer revolution.

In 1993, Alice Sheldon and Ralph Wallace showed that technological
developments change college students1 expectations for information access and
interaction. CD-ROM titles, Web pages and even simulated multimedia interfaces
on the television evening news are among the many new developments. As a
result, both instructors and students will be drawn to new models of access and
interactivity for the classroom (Strom & et al., 1992).

Other evidence for the use of technology as a catalyst for change stems from
availability but is initially more introspective and self-serving. For example, the
presence of technology on campus is considered to be a tangible (and highly
visible) indicator of a progressive atmosphere. As a result, the administrative
motivation for its continuing investment in technology on campus can often
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become centered in something other that a purely pedagogical argument. As a
result, instructors might feel obligated to integrate the technology into their
curricula even when such integration is not warranted.

Environmental considerations

Instructors interact with many people over the course of the day. Concentrating
on the interactions that most directly effect an instructor practice, namely their
interactions with students, supervisors and each other, the following section
highlights the boundaries and content that are often considered the most interesting
and least studied.

Instructor-instructor interactions

Informally, instructor interactions are often characterized as being of two types:
jousting or griping. [Leiberman, #66] In jousting, instructors take a break from
the demands of their daily routine and engage in good-natured kidding, making
each other the butt of jokes. Griping on the other hand involves an anecdotal
debriefing of specific situations that might have occurred in the classroom.
Formally, instructor interactions most often occur in faculty meetings, professional
development conferences, et cetera.
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Instructor-student interactions

Instructor-student interactions most often occur in two arenas; the classroom and
during office hours. However, familiarity of these interactions is largely
dependent on the size of the institution, the size of the class and section and the
level of the class.

Instructor-supervisor interactions

The effect of this type of interaction on the pedagogical development of an
instructor is also largely dependent on the environment. For example, at a smaller
college, daily, informal interaction with one’s supervisor is not uncommon.
However, as one might imagine, such interaction is less common at a large
university.
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Summary

While the process of change is gradual rather than quantized, there are still some
very identifiable agents and obstacles to change. In this section, there are four
obstacles to change identified: Traditional students and untraditional teaching
methods, the reward system and tenure, the issue of professional isolation in
education and the use of introductory courses as an attrition tool. Subsequently,
there are two agents or catalysts of change identified: technology and
environmental considerations.

Consideration of Gender

While gender is certainly a factor in considering teacher change, it is
unclear as to whether or not is an obstacle or catalyst. In fact the arguments for
either often requires a series of connections between several studies before an
conclusion can be reached. For example, a study done in 1991 found that female
teachers were able to recognize “other ways of learning. "(Harding, 1991)
Specifically, when referring to Howard Gardner’s seven intelligences, women were
better able to adapt their pedagogies to the six least commonly addressed
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intelligences. (Gardiner, 1993) A second study suggests that catalyzing change in
pedagogical philosophy is not so much a matter of convincing teachers how to
teacher differently.(Manning, 1988) Rather, changing teacher’s perceptions of
how students leam will force a change in teaching. The conclusion that might be
drawn from these studies is that since women can recognize different ways of
learning and recognition of diverse learning styles is essential to pedagogical
change, women are therefore more apt to change.

A counter argument can be made in the following manner. Men are less threatened
as educators (Punska, 1992). Specifically, change involves risk. Since men are
more likely to advance in the educational workplace, trying new techniques, and
failing, is not too detrimental to their chances of career advancement.
Subsequently, women are more reluctant to take such risk in the classroom for fear
that any failure will reflect poorly, and significantly, on their profession records.

While recognizing that this presentation suggests that the issue of gender is
dichotomous, a close examination of a third study suggests that the former of two
arguments is more likely. Studies done by Beth Thaler in 1990 and Wallace Neils
in 1986 each suggest that classroom performance has little correlation with
promotions. (Niels, 1986; Thaler, 1990). In other words, it would seem that fear
of professional retribution would not result in the shying away from trying
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innovative pedagogies. On the other hand, recognition of other intelligences and
the study of how students learning directly leads to a change in teaching style.
Therefore, unwillingness to take risks may not be the obstacle as suggested above.

Measurement of Change

Peter Prince, when addressing the issue of change in education said.

If a physician from the 1500's were to see a modem hospital, he would
hardly be able to recognize any of the techniques, equipment or procedures
surrounding him. In fact, he might be overwhelmed by the fact that many
of the techniques he held dear would be considered obsolete and perhaps
even barbaric. A physicist from the same time period would be
overwhelmed if he were to visit a modem research facility. The plebian
understanding of a modem high school student might be compared to the
knowledge of the greatest scientist of the time. A school instructor on the
other hand, would immediately recognize his surroundings. Barring
expected deficiencies in content knowledge, the extreme cynic might
suggest that he could resume his duties without falter. (Prince, 1998)
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Conversely, one could argue that this hyperbole is melodramatic, perhaps the result
of a weighted political agenda. After all, schools have evolved from the days of
corporal punishment and home economics for girls only. Instructor-centered
instruction, while still prevalent, is no longer the only model of teaching available
to emulate. In either case, the question as to whether or not schools and teachers
have changed cannot be addressed without valid measurement of change.

Larry Cuban has suggested that measurements of change in schools could be
obtained from the following sources:

-

Photographs of students and teachers in class

-

Textbooks and tests teachers used

-

Student recollections of their experiences in the classroom

-

Instructor reports on how they taught

-

Reports from persons who visited the classrooms, e.g. journalists,

parents and administrators.

-

Student writing in school newspapers and yearbooks
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-

Descriptions of classroom architecture, size of rooms, desk design and

placement, building plans, etc. (Cuban, 1984)

While this list is rather exhaustive and would certainly provide a researcher
with enough data to make solid conclusions about teaching, Cuban’s historical
examination of teaching in general covered an entire century. Approaching the
issue of change from the perspective of individual teachers over the course of their
careers requires some adjustments (and in some cases, amendments) to Cuban’s
list of sources.

Choice of text books as a measurement of change

The measurement tool

The argument as to whether an instructor’s use or choice of textbooks presents any
insight into their teaching philosophy has been traditionally binary. But, before we
can examine whether instructors’ choice of textbooks is a direct reflection of their
teaching philosophy, the notion that a work of nonfiction can have "style" must be
established. The question, "Is there such a thing as textbooks style?", was asked
by Paul Strube in 1988. The language of science textbooks has often been
characterized as difficult or informal, yet those terms have never been carefully
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defined. Strube attempts to generate a workable criteria for assessing the stylistic
character of textbooks. This is done using passages from two current physics
textbooks, which are analyzed for prose structure, word choice and literary
characteristics.

Out of the five most commonly used physics texts in first year college-level
courses. Conceptual Physics (Hewett, 1997)distinguished itself in style,
presentation wd assessment. When compared to Fundamentals of Senior Physics
(Webber, 1992) for example, the distinction is poignant. Consider the following
passage from the section in Mayfield and Webber that deals with the concept of
energy.

“... it was seen that the law of conservation of momentum does predict
the actual outcome of an interaction, but it does not preclude other possibilities
that never occur in practice. There must be another law which accounts for one
outcome in preclude the rest. The conservation of momentum has been so
successful that we look for another quantity that might be concerned. The problem
was solved by Huygens when he incorrectly suggested that the quantity mass times
velocity squared was conserved as well as the vector quantity momentum. The
quantity 1/2 mass times velocity squared is called the kinetic energy of the article."
(pg 67)

This style of writing is referred to as "formal" due to its use of professional jargon
and reliance on verbal communication of the visual concepts. The reader is not
encouraged to understand the concepts through inquiry or conceptual thinking.
Rather, the text is designed to impart knowledge in as brief a manner as possible.
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Furthermore, little consideration is given to the process of science. As a result, the
student is left with the feeling that science is nothing more than a collection of
dogmas to be memorized and regurgitated later.

By contrast, consider the following passage from Hewitt’s Conceptual Physics:

“A pitcher winds up and throws a baseball. During the throw, a force is
exerted on the ball. As a result, the ball leaves the pitcher's hand with a high
velocity and considerable kinetic energy. How can the pitcher give the ball more
kinetic energy? What happens to that energy? Where did it come from in the first
place?”

This alternative style of writing might be characterized as "informal." It uses a
practical example, laymen's jargon and is accompanied by a visual representation of
the concept. The text is saturated with open-ended questions and encourages the
reader to think, process and inquire.

It is clear that textbooks have ’’style.1’ It is also completely reasonable to suggest
that there is a direct correlation between the style of the textbook and the teaching
philosophy of the author. Specifically, Mayfield wrote that, “a well-prepared
presentation of the main principles is an essential first step to the development of
an in-depth understanding of physics.” Subsequently, Hewitt is, without question.
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a self-described Constructivist(Strom & et al., 1992). But, is George Williams'
suggestion that an instructor's choice reflects his/her teaching style and philosophy
credible?

Arguments for validity

Two studies (Yager, 1991; Yager, 1992) seem to support an argument for the
validity of textbook selection as a measurement of teaching style and philosophy.
Pierce(Pierce, 1992) concluded through a series of surveys and interviews that
there was a convincing correlation between the style and presentation of the texts,
and the teaching style of the instructor who chose the texts. According to Pierce,
the following criteria should be used to determine the "compatibility" of instructors
and their textbooks.

First, a comparison may be made between the instructor's syllabus and the contents
of the textbook. Specifically, does the instructor plan on covering the same topics,
use the same exercises, conduct the same laboratories and use the assessments
provided by the publisher. In other words, one must measure how much the
instructor relies on the textbook in the planning and implementation of his course.

32

Secondly, when interviewing instructors about teaching philosophy, much of the
jargon used in the preface or body of the textbook should be mentioned during the
interview. For example, if the textbook chosen emphasizes inquiry-based learning,
an instructor should mention the word "inquiry-based" when discussing his
teaching philosophy.

Lastly, during his classes (meaning contact time with students), how often does
the instructor refer to the textbook? In other words, is the textbook supplemental
or central?

Threats to validity

The constraints of the university environment spawn the primary potential threat to
the validity of this measurement tool (Yager & Penick, 1992). Specifically, many
instructors are not in complete control of their choice of text. Therefore, when
referring to an instructor and his text, it is important to make a distinction between
"texts chosen" and "texts used." Also, there are varying degrees to which this
constraint represents a threat. The greatest potential threat to the validity of this
measure is realized when the instructor has had no input into the choice of text.
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This occurs most often when instructors are in their first or second year at the
university or when a colleague has authored a text and the institution is committed
to its use.

To a lesser degree, a threat to validity exists when the instructor must share the
decision with other colleagues. The degree of this threat is also dependent on the
number of other colleagues involved in the decision. If, for example, the decision
is made by the instructor and only one other colleague, consideration must be paid
as to which person is dominate in the decision. However, even if the instructor has
more seniority, influence and experience than the colleague does, the influence of
the colleague cannot be ignored. Consequently, the more people involved in the
decision, the more variable that must be considered and the less valid measure
becomes.

This measurement is most ideal when the instructor has chosen the text by himself
or herself, is free to make the decision without approval and is a frequent reviewer
of the most recent text.

In summary, while there is often a correlation between the chosen texts and the
instructors philosophy, the instructor is not always free to choose the texts.
Therefore, this is a valid measurement only under the strictest of circumstances.
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Student Evaluations

The measurement tool

Most student evaluation forms use similar basic questions dealing with such
general factors as instructor organization, clarity, communication skills, enthusiasm
and relationship with students(Lowen, 1991). The consistency of these general
factors in student evaluation forms is further confirmed by an examination of the
three most widely used student evaluation forms in the United States higher
education system; Student Description of Teaching (SDT), Educational Testing
Service's Student Instructional Report (SIR) and Kansas State's Instructional
development and Effectiveness System (IDEA) (Wilson, 1991).

A comparison of the types of questions asked in the SDT, SIR and IDEA reveals a
great similarity in the number of questions asked about the instructor’s
effectiveness (SDT 23, SIR 20 and IDEA 20), as well as the kind of questions
asked.
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Arguments for validity

"Validity" in student evaluations is a broad term that has been defined in several
ways. However, two facets of the validity question seem to reoccur. For a student
evaluation to have content validity, the questionnaire must cover a representative
sample of student descriptions from the relevant domains of instructor behavior.
(Abrami, 1988) That is, it must give equal attention to assessing all types of
instructor behavior and it must assume that the students have had ample
opportunity to observe these behaviors. Specifically, in a class that consists of one
meeting per week, the consistency of the student's attendance might be more of an
issue than for a class that meets daily. For example, if the student and instructor
have an opportunity to interact in, say four different settings (e.g. Lecture,
recitation, labs and office hours) the evaluation is only valid if the student has been
present in all four settings.

There is also an issue of item validity. It is often the case that items that are
appropriate for one type of course and instructor are inappropriate for another
course or instructor. "Friendliness" and "rapport with students" may be relevant in

36

a small class, but might be meaningless in a class with two hundred or more
students. Ironically, this argument for validly introduces us to one of the greater
threats: Are any of these items appropriate?

Joseph Feldman (1976) identified 19 characteristics of effective teachers described
by students. Eight of these characteristics were ranked unusually high: concern for
students, knowledge of subject matter, stimulation of interest, availability,
encouragement and preparation for class. However, the range of importance of
these characteristics varied somewhat within studies due to students’ gender, year
in school, and academic field. Study differences were attributed to the type of
school, year the study was conducted and, most importantly, whether the response
format was structured or not. i.e., whether students generated their own list of
instructor characteristics or students were provided a list of instructor
characteristics. For example, "concern for students" averaged the highest rank
characteristic among unstructured responses, but only ninth importance among
those that were structured.

Researchers have also attempted to discover the dimensions of effective college
teaching by factor analyzing evaluation scores from multi-item, multiple choice
instructor rating forms. In 1980, Harsh reviewed nearly 60 factor analytic studies.
For each set he coded the highest loading items for factors into the 19 factor
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categories used for students* descriptions. They identify three major clusters as
teaching dimensions: Cluster 1, instructors* presentation of material; cluster 2,
instructors' ability to facilitate learning; and cluster 3, instructors' regulation of
students.

According to a study done in 1991, 94% of Canadian Universities and 88% of
Universities in the United States used student rating of instruction to assess the
quality of teaching(Saroyan, 1992; Saroyan & Snell, 1997). While instructors rank
this practice as low when asked about its use as a catalyst for change in thenpedagogical practice, Comsin and Dean showed that student rating data, when
gathered using the appropriate instruments and procedures, is one important
source of valid and reliable evidence of teaching change and effectiveness(Dean}
1992).

One explanation for the apparent discrepancy might be the indirect nature of the
influence. In other words, instructors rarely react to viewing the data from these
instruments by overhauling their entire educational philosophy. Rather, student
evaluations might have an impact on the institution's reward system, which in turn
could have a more direct impact on the instructors pedagogical practice.
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Threats to validity

The results of the Comsin and Dean study illustrate one dilemma that researchers
face when using student evaluations as a measurement of change in instruction.
On the one hand, those influential in faculty development strongly support rewards
for teaching effectiveness (American Federation of Teachers, 1992), while, on the
other hand, they have very little confidence in the teaching improvement potential
of instruments and activities designed to assess the quality of teaching
performance. However, reward systems require the use of techniques for
determining the quality of instruction so rewards can be distributed appropriately.
Thus, while many evaluation practices are perceived by instructors as having little
potential to improve instruction, they nonetheless should play an important,
fadlitative role in the measurement of pedagogical development.

For example, one of the first things to observe about the SDT is the semantic
structure of its questions. Verbs such as "discusses," "emphasizes," "explains,"
"summarizes," "identifies," "motivates," and "gives" convey a sense that the
responsibility for the educational process falls completely on the instructor. The
instructor is active and the student is passive or, at best, reactive. The instructor
initiates, the student responds. (Braslow, 1987)
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Such discourse is the discourse of hierarchy, in which the onus of learning is
placed squarely on the instructor rather than shared by the instructor and students.
There is not, for example, a single item that asks how we might together improve
the course. Instead, the sense is always how the instructor might improve the
course. The SIR and IDEA are similar. Neither asks about any collective
responsibilities for course success(Schon, 1989).

The active-passive element leads to a second consideration of a form constructed
in a language that tends to objectify the students as recipients of someone else's
actions. They are excepted to participate, but only under strict conditions
established partially by the instructor, but mostly by tradition. Again, the structure

assigns primary responsibility to the instructor. Furthermore, the form implies that
the dialogue about the course exists between the student and the author of the
form, rather than between the student and the instructor.

The third factor concerning the form is the message it sends; that is knowledge
exists “outside" or beyond the student. Items such as "Gives lectures that are easy
to “outline," "Keeps students informed of their progress," and "Identifies what they
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consider important" suggest that knowledge is something that is easily organized,
progressed through in bits and finally verified for importance by an external figure
(Williams, 1982).

In comparing factor analytic studies to descriptive list studies, there was good
agreement between clusters 1 and 2 (instructors' presentation of material and
instructors' ability to facilitate learning) and the highest rank instructor
characteristics. However, cluster 3 (instructors' regulation of students) contains no
characteristic that students consistently rank highly.

There are several explanations for these differences. First, descriptive list studies
ask a different question than many factor analytic studies. The former identify the
qualities of teachers and of teaching that are perceived as important to effective
instruction; the latter search for patterns of interrelationships (perceived by
students) among instructor characteristics. Consequently, the most appropriate, or
closest, comparison is between descriptive list studies and only those factor
analytic studies that include one or more global rating items of instructor
effectiveness. For example "How would you rate the instructor in general, allaround teaching?" (Ware & Lee, 1990).
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The second explanation is that a characteristic considered by students to be
important to good teaching may not actually differentiate good teachers from bad
teachers. Specifically, it is not unreasonable to conclude that all college instructors
know the subject matter, especially if they are teaching an undergraduate course.

The third explanation stems from the fact that instructor evaluations often include
items that are inappropriate for students to judge The analogy used by Kulig and
McKichie in 1984 suggests that the average sports fan cannot judge the quality of
a professional athlete's performance. He has neither the skill nor experience in the
sport to offer substantive evaluations of the athlete's performance on any given
day. Similarly, an undergraduate student who has little knowledge of the subject
matter can hardly judge the knowledge of the subject matter of a tenured
professor. Furthermore, some of the items are irrelevant to particular instructional
settings. For example, how can "concern and respect for students" be judged in a
class with 400 to 600 students? How can "friendliness and availability" be judged
when many students would experience the entire course without meeting the
instructor one-on-one?
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Examination of Course Syllabi

The measurement tool

Very few studies have documented the use of course syllabi as a measurement of a
instructor's philosophical change in pedagogy. In fact, course syllabi are often
intended to convey what will be taught (content) rather than how it will be taught
(pedagogyXOst & Yager, 1993). Thus, as a measurement of change, it is most
often used to measure a change in how an instructor’s content, rather than
pedegogical, knowledge has evolved. However, if we expand the definition of
"syllabus’’ beyond the primary image of a document handed out the first day of
class, there are circumstances in which indirect inferences can be made between
this change in content knowledge and pedagogical practice.

As a broad term, course syllabi fall into three dominant categories (Heller &
Mangan, 1981) The intended audience of the document largely defines these
categories. The first is a syllabus that is intended for students or prospective
students in the class. It is represented by the most common image of a course
syllabus that is usually handed out during the first meeting of a class. It often
provides a synopsis of the assignments, topics covered, criteria for assessment and
availability of the instructor.
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Syllabi in the second category are often produced by the instructors to help guide
them through the day’s activities. The framework of syllabi in this category might
resemble (or even be identical to) those found in the first category. However, its
distinguishing characteristic is that it contains personal notes, reminders about
points of emphasis and time allocations for each activity. It is almost never shown
to students but is occasionally shared with colleagues, evaluators, supervisors or
objective observers.

The third is perhaps the most valuable, as well as the most rare. It is a reflective
document that details what went well and what the instructor intends to change. It
might be a personal document like a diary or perhaps a teaching journal in which
selected items might be shared with only a few peers in an informal environment.
It could also include self-evaluations used by an institution for a formal assessment
of the instructor’s effectiveness.

This categorization produces two well-defined spectra ranging from formal to
informal and from personal to public. Also, the validity of each as a measurement
tool is either directly or inversely proportional to it position on the spectra.
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Argument for validity

In one example, the phrases and/or words used in college biology syllabi were
categorized and the frequency of their use was compared to the expressed teaching
philosophy of the instructor (Kneeworth, 1990). Some parallels were discovered.
For example, a instructor who advocates student-centered learning would tend to
refer to topics as questions rather than as titles. That is to say, that this instructor,
rather than referring to "The Krebs cycle," would list the topic in their syllabus as
"What is metabolism?" Or perhaps in physics, instead of "linear momentum" the
topic would be "How do bicycles work?"

In both of these cases, the phrasing emphasizes the inquiry-based nature of science.
It invites the student to ask questions with the instructor rather than asking
questions of the instructor. It reminds the student that science is a dynamic body
of knowledge. If topics are listed by their titles, the syllabus implies that science is
a static collection of dogmas. It suggests that the instructor is in possession of
some elusive knowledge and that this knowledge is intended to be rationed out to
the students according to a schedule.

The validity of this measurement tool can be enhanced further if the definition is
extended to include handouts, exams, even stew projects. Such materials can lend
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insights related to several aspects of teaching: course design, curriculum
development, and mastery of the subject matter assessment instruction.

Threats to validity

While some studies have used an analysis of course syllabi to examine differences
between instructors, only one has suggested its use as a measurement of change in
an individual coDege instructor (and that study was done on a history professor)
[Klug, 1987 #78]. The study examined his transition from a high school instructor
to a college instructor. While the study drew some conclusions about the
instructor's pedagogical change, its most confident conclusions dealt with the
change and depth of the content of his course. Furthermore, the conclusions
drawn about his change in pedagogical philosophy were attributed to
"measurements'* made during interviews with the researcher. Examination of the
course syllabi was given only tangential credit for providing insight into the
instructor's career.

Furthermore, it seems as if few studies agree as to under what conditions a course
syllabus reflects anything at all about a instructor's pedagogical knowledge,
preferences or philosophy.
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Interviews

The measurement tool

How one defines "interviewing" is largely dependent on the context in which the
research is being conducted and the focus of the data collected. In measuring
change in an instructor's pedagogical philosophy, for example, the interviewing
practices have ranged from highly structured, close-ended, questionnaireinterviews (Morley, 1987) Briggs, 1986; Richardson, Dohrenwend and Klein,
1965) to informal, anecdotal interviews (Kane, 1986; Downey, 1991).

The highly structured interviews seem to be intended to investigate a specific
aspect of pedagogical change. It also tends to be only a minor measurement tool
in the content of a pretest-treatment-posttest quantitative research structure. For
example, Morley and Rice examined how instructors' participation in a six-day
workshop on cooperative learning effected their lesson planning. The questions
were quantitative in nature: How often have you used a cooperative learning
method in your class this month? Can you name four cooperative learning
structures?
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On the other end of the spectrum, completely informal interviews tend to yield
plentiful, but nebulous data. (Berate, 1981) In the previous example, the main
threat to validity rested with the predominate influence of the researcher. The
questions (and limited possible answers) were generated by the researcher and thus
limited the scope of any investigation. Here, the main threat comes from the
potential incompleteness of the data. (Patton, 1989)

A third model of interviewing involves conducting a series of three separate
interviews with each participant (Seidman, 1998). As Seidman briefly describes
this process:

"In the first interview, the task is to put the
participant's experience in context by asking him or
her to tell as much as possible about him or herself
in light of the topic up to the present time. The
purpose of the second interview is to concentrate on
the concrete details of the participants' present
experience in the topic area of study. In the third
interview, participants are asked to reflect on the
meaning of their experience and to address the
«iM« and emotional connections between their
life and work."

Arguments for and threats to validity

Before any discussion about validity, it must be restated that “interviewing” can be
defined through one of the three mentioned categories or, more than likely.
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through some aggregate of the three. For example, while researchers in the Morley
and Rice study referred to their methodology as "interviewing," it was nothing
more than an oral questionnaire. In other words, the questions invited only a finite
number of possible answers that consisted of only a few sentences each.

The threat to the validity of this data (as a measurement of philosophical change)
thus could only be considered reliable when corroborated with direct classroom
observations.

Nevertheless, interviewing is potentially the one measurement tool that can almost
reduce the influence of the researcher to a negligible variable. The validity of the
three aforementioned measurement tools (textbook chosen, course syllabi and
student evaluations) is dependent on the stability of one or more variables, many of
which the researcher cannot control. For example, the validity of looking at the
textbook chosen is primarily dependent on the academic environment in which the
instructor has had to work. Student evaluations are reliable in only the strictest of
circumstances and one can argue that those circumstances have yet to exist in
American higher education. Course syllabi, while solely generated by the
instructor, is still tainted by the feet that they are public documents whose intended
audiences may force the instructor to be guarded in what is written.
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William Perry and his colleagues, for example, employed in-depth interviewing to
assess the intellectual ami ethical development of instructors in a small liberal arts
science department (Perry, 1980). During the process, they were able to
categorize several patterns in the cognitive components of instructors’ teaching
styles. Furthermore, in many cases, these patterns often seemed to contradict their
philosophies as stated in their course syllabi and applications for tenure and
promotion.

Interviews are an excellent way to have teachers talk about their experiences as
both teachers and learners. The narratives they generate are a rich source of
information about their attitudes about teaching and learning, about the way they
learn and teach, and about the preferences they have for instructional techniques.
Although somewhat time-consuming, interviews yield a rich source of qualitative
data about the preferences instructors have for processing, acquiring and
developing knowledge with their students.

Other Measurement Tools

A study conducted in 1977 (Centra, 1979) surveyed 453 university department
heads, asking them to rate the current use and importance of fifteen sources of
data used in evaluating instructional practice. This 1977 survey not only provides a
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useful list of possible sources of data but also summarizes most of the sources that
had been used in previous and subsequent research(Seldin, 1991). Listed below
are the sources that Centa used in their order of importance based on the ratings of
453 department heads.

1. Chairman evaluation.

2. Colleagues opinions.

3. Student evaluations.

4. Committee evaluation.

5. Informal student opinions.

6. Dean evaluation.

7. Contents of course syllabi and examinations.

8. Enrollment.

9. Self evaluation.
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10. Evidence of professional development.

11. Students’ examination performance.

12. Peer accounts of classroom visits.

13. Alumni opinions or ratings.

14. Long-term follow-up of students performance.

15. Videotape of classrooms.

Arguments for validity

While one of the items on this list was discussed earlier (student evaluations), the
validity of others cannot be easily argued individually. In fact, standing alone,
many of the measurements are completely subjective and/or unquantifiable. For
example, informal student opinions and alumni opinions are rare and research on
their use and validity is scarce (Arreola, 1986). Nonetheless, the above list has the
obvious advantage of outlining what kind of data have been used by colleges and
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universities to evaluate teaching. The mere feet that these sources of data are
widely used forces any researcher to yield some degree of skepticism to their
validity.

Threats to validity

There are clearly some concerns about the use of these data in measuring change in
pedagogical practice or philosophy. At least four of these sources are not
individual sources of data but compilations of several sources data used to
formulate opinions: chairman evaluation, colleagues* opinions, committee
evaluation and dean evaluation. Take chairman evaluations for example. One
must determine the manner in which he or she measures the quality of teaching.
Does he or she depend on overheard casual complaints or gossip in the faculty
lounge? Or does the department chair review student ratings, peer reviews and
direct classroom observations (Seldin, 1984). Even if these variables can be
determined, and there is great doubt that they can, the resulting data might prove
to be redundant (and less reliable) rather than triangulating.
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Special consideration of those for whom teaching is a second career

Many college instructors, especially in science, had significant previous work
experience outside of the classroom (Rury, 1989). Simply put, for many college
instructors in science, teaching is a second career. One characteristic of teaching
that helps to explain such finding is what might be called “wide decision range.”
(Lortie, 1975) Unlike careers requiring early commitment, there is little to prevent
people from identifying themselves as perspective teachers at almost any stage of
their working lives. Recalling the research questions of this paper, (What are thenteaching philosophies? How have they evolved (or have they evolved)? What
were the some catalyst of and obstacles to change?), an examination of the
participants previous careers must be conducted.

Additionally, Robert Serow developed four major categories of participants who
changed careers to become educators (Serow, 1983). Those categories are as
follows:
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Additionally, Robert Serow developed four major categories of participants who
changed careers to become educators (Serow, 1983). Those categories are as
follows:

* Extenders:

Extenders are those whose interest in

teaching can be seen as an extension or continuation of well-established beliefs and
behaviors. The connection is often with an earlier occupation, lifestyle or
volunteer activity (i.e. - health care, social activism, parenting, charity, etc.)

* Subject-oriented :

Subject-oriented participants view teaching

as a chance to work in a particular academic discipline (eg - Biology, physics,
chemistry, etc.)

* Practical:

Practical participants often cite security,

scheduling or simply availability of work as their primary motivation.

* Rectifiers:

Rectifiers see their earlier career decision

incompatible with their personal goals and needs. Their entry into higher
education represents an attempt to correct an error that they attribute to a desire to
please others.
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Summary

The essential purpose of this literature review to investigate how instructors have
changed the pedagogical philosophy during the course of their careers. The
measurement of such change remains the greatest challenge to this investigation.
Four identifiable measures of change in teaching philosophy seem common
throughout the literature; textbook choice, student evaluations, course syllabi and
interviews. In addition to these four common measures, there are measures such
as supervisor evaluations, student examination performance and informal student
evaluations. While these measures may not resonate with the consistency of the
aforementioned four, they have the potential to offer insight into the teaching
philosophies of several instructors and therefore, should not ignored.

The issue of validity is rather convoluted in qualitative research design. However,
the issue of convolution becomes dangerous only if a particular research tradition
is not identified and followed. There are several qualitative research traditions but
this literature review focuses on life history research. In other words, it suggests
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the experiences of individuals from the perspectives of these individuals interpret and
understand their experience.

Each of these measures varies in validity dependent on the instructors and the
circumstances in which they practice their craft. Nonetheless, conscience and careful
consideration of each threat or enhancement of the validity will allow any researcher
extraordinary insight into the teaching philosophies of college instructors.
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CHAPTER 3

METHODOLOGY

Introduction

In a time when, in the United States, less 5% of high school physics teachers are
certified in their field and when it is expected that over 60% of science teachers
hired in the next decade will have to receive formal instructor education after they
begin their career, (Edweek. 1999) the development of pedagogy independent of
the influence of pre-service instructor education, is of vital interest in an
educational environment that stresses the need for change. On-the-job training is
beginning to become the norm rather that exception in many school districts. For
example, in Pennsylvania, 75% of the “Emergency/Provisonal” teaching
certificates were issued for the placement of chemistry or physics teachers. These
certificates are designed to help schools fill teaching positions with candidates
who, without formal teaching experience or pre-service instructor training, are
otherwise highly motivated and qualified.

In Boston, Massachusetts, 62% of the current teaching corps will be retiring in the
next four years. Current statistics show that even if every college student currently
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enrolled in a pre-service instructor training program in the Commonwealth were to
seek employment in Boston, the school system would still have failed to replace
12% of the retiring teachers.

Many states and school districts have recognized this crisis in education in general
education, and science education in particular. Faced with the reality that many
teachers will enter the classroom with only their previous experience as students,
attention must be paid to the development of these teachers in the classroom.
Clearly, understanding how teachers develop their teaching philosophies outside of
the framework of instructor education is of vital guiding these teachers toward
neoteric methods and philosophies.

Purpose of the study

In this study, I explored, through interviews and other qualitative methods, the
development of pedagogical philosophies of college science instructors who have
had little or no formal instructor education training: The study sought to answer
three essential questions:

1. What are the teaching philosophies of the participants?

2. How have those teaching philosophies evolved (or have they evolved)?
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3. What were the some catalyst of and obstacles to change in those teaching
philosophies?

Extent of the Study

Referring to the problem of “educational inertia,” or the lack of significant change
in attitudes and pedagogy, in science education as described by Savage (1990),
change is a central concept among perspectives from which the results of the study
will be viewed. The literature has been examined as follows:

a) The need for change;

b) The process of change;

c) Obstacles and resistance to change;

d) Agents/Catalyst of change;

e) Measurement of change.

Though the central focus of the study is the investigation of the process of
instructor change without the influence of preservice instructor education, certain
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broad questions about science instructors must remain as a framework and
backdrop. A brief overview supplements the in-depth discussion in the formal
literature review.

First and foremost, this study intended to investigate the instructors* philosophy,
not necessarily their practice. In other words, recognizing the tendency to
reconcile the two, this study investigates their pedagogical thought, rather than
attempting to assess their actual classroom performance. Limiting the focus of the
study in this manner was desirable for many reasons, two of which are primary:
First, the "threat level" to the subjects was lower. In other words, the data was
much more genuine since the subjects' daily practice was not being scrutinized.
The second reason for this limitation at first might seem like a threat to any
attempt to triangulate data. Specifically, if one is only intending to investigate
perceptions rather than practice, why use data such as course syllabi, student
evaluations, etc. since tend these yield data about practice? Simply put, these
items have data that are indicative of the instructor’s intent as well as practice. As
long as the data is analyzed with this mindset, the threat to validity is minimized.
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Qualitative Inquiry

The primary purpose of this study was to provide a description of teaching beliefs
and values. Therefore, qualitative research methods were most appropriate.
According to Lincoln and Guba (Lincoln, 1985), qualitative inquiry involves a
consideration of the following ten characteristics:
1) It is research involving holistic inquiry carried out in a natural setting;
2) Human interaction in the primary way of gathering information;
3) The emphasis is on qualitative methods which are deep and descriptive, but not
necessarily measurable;
4) Sampling is purposeful, not random;
5) The fundamental methods of reasoning is induction and from this emerges
6) Grounded theory, or theory developed from the data rather than theory being
considered before the data is collected;
7) The design emerges as the research progresses;
8) The interpretation of outcomes is performed by the subjects as well as the
researcher;
9) Intuitional insight (or tacit knowledge) is an acceptable part of the process, and
10) The focus of the study is social interaction
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In this study, qualitative methods proceeded in the following way:
/

1) The research was holistic and was carried out in a natural setting.

Most aspects of the study took place outside of the classroom and perhaps
even off campus. However, the study was still holistic because it did not break the
development of the teaching philosophies into parts. Rather, the development of
the philosophies was examined throughout their entire career.

2) There was an emphasis on qualitative methods, humans being the
primary source of data.

All information was gathered from the teachers chosen to participate and,
although some of the data was subjected to quantification, most of the data was
analyzed by qualitative means. A specific qualitative method that was used is
called participant construction. Participant construction is a method used to learn
how participants structure their practice(Borg, 1993). In addition, course syllabi,
student evaluations and a pre-interview questionnaire were explored for purposes
of triangulating the qualitative data.
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3) The sampling was purposeful rather than random.

Unlike many qualitative research designs, the selection of participants in this
study was not aimed at finding a representative sample of instructors based on a range of
variables. Rather, the sample was selected based on a common characteristics: Each
participant in the study is considered an exemplar in the use of constructivist pedagogy
and each lacked formal, pre-service teacher education. In summary, because each
participant was identified and selected according specific criteria, the sampling was
purposeful.

4) The analysis was inductive and emergent, utilizing intuition to create the
development of the grounded theory.

The grounded theory approach to data analysis uses a multi-dimensional
framework to allow data to generate hypothesis rather the having the data prove
hypothesis. According to Strauss and Corbin (1990), grounded theory is:

“... one that is inductively derived from the study of the phenomenon it
represents. This is, it is discovered, developed and provisionally verified through
systematic data collection and analysis of data pertaining to that phenomenon. Therefore,
data collection, analysis and theory stand in reciprocal relationship with each other. One
does begin with a theory and prove it. Rather, one begins with an area of study and what
is relevant to that area is allowed to emerge.” (p.23)

Grounded theory techniques were used in the coding of data by sorting the
responses into categories derived from the data (i.e. - tenure, influence of colleagues,
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institutional influences, etc.) and then subjected them to thematic analysis, what Strauss
and Corbin refer to as open coding: “the process of breaking down, examining,
comparing, conceptualizing and categorizing data. (p. 61) I compared the syllabi, and
pre interview questionnaires with the analysis of the interview data.

5) Theory was developed from the data rather than data being used to confirm or
discount theory.

While the study made some presumptions about what influences teaching and
pedagogical development, no a priori suggestions were made about how these influences
shape teaching philosophy.
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6) The design emerged as the research progressed.

When characterizing qualitative research design, one might consider a
spectrum of possibilities. On one end of the spectrum lies a highly directed form of
interviewing such as structured questionnaires or surveys. On the other end is a
phenomalogical in-depth interview. This study did not commit to one, did not
limit the range nor anticipated constructing a researching design characteristic of

either extreme on the spectrum. Rather, as was discovered in the pilot study, the
design evolved, adjusted and compensated as new data is collected.

Regardless of the flexibility of the research design, the primary method
used was an analysis of transcripts of interviews of a sampling of college
instructors. The interviews, approximately one hour in length, were conducted
during the spring and summer of 1999. Questions were asked regarding their daily
activities, attitudes toward teaching, reasons for entering the teaching profession
and lifetime goals. Some investigation into the instructors’ syllabi, student
evaluations and choice of text books was done when the data was readily available.
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7) The interpretation of outcomes was performed by the participants as well
as the researcher.

The questionnaires and interviews were meant to probe the participants for
their views of how they developed their teaching philosophies. I also used the
study participants to help me evaluate the results for validity.

Administration of the Data Collection

The administration of the data collection began with a verification letter sent to
each teacher/participant after a verbal agreement to participate was received. This
letter informed them about the selection process and my expectations about their
participation. It was accompanied by the biographical questionnaire and a list of
issues that we would discuss during the study (see Appendies B and C).

The first interview addressed the actual form of the study, the logistics of my
coming to a class, the form that the interview was to take and conceptual questions
about the nature of inclusive teaching. In the first part of the interview we
discussed the progress of a course, revisited the questionnaire, considered the
theoretical frameworks of the Wingspread Group's Principles for Effective
Teaching (see Appendix F) and I asked open-ended questions about successful
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teaching (Chickering and Gamson, 1987). During this interview, procedures were
also set up for the follow up (over the phone) which focused on the themes that
emerged from the data and their ramification for education.

Qualitative Data Analysis

Questionnaires and charting learning activities:

Course materials (course syllabi, handouts, etc.) were analyzed for inclusivity;
good teaching practices, such as clear goals, good communication, adequate
subject coverage, etc.; and even-handed evaluation techniques-those that do not
favor one learning style over others. Lesson plans were examined for cooperative
learning techniques; for balance in classroom power relationships, percent of
teacher-lead vs. student-lead activities—and for different types of activities. Some
of this data was quantified in table form (see Appendix D). All interviews were
transcribed and analyzed along with classroom materials for emerging themes.

Teacher Interviews:

Several questionnaires were developed to establish accurate personal and
professional histories of the teachers involved. The first was a biographical
questionnaire (see Appendix B) A second questionnaire sent to each of the

68

teachers prior to the initial interview, probed for a broad overview of his or her
theories and their thoughts about the teaching of different types of students (see
Appendix C).

In the interview, the teachers were introduced to the principles involved in
Chickering and Gamson's Wingspread Study's Seven Principles of Good Teaching
in Undergraduate Education (1987). These seven principles provide quantitative
criteria for neoteric teaching. The participants were asked to compare to their
teaching practice at the college level to those described in the Seven Principles.

During the interview, we focused on the results of the study and the teachers'
reactions to these. These interviews were informal and the questions were open to
revision by the teachers. In particular, the participants were asked to ‘react’ to the
following statements (Kuhlenschmidt, 1997):

1.

Students should be more concerned about learning than about grades.

2.

Students are solely responsible for their progress in the course.
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3.

Teachers must always be the most knowledgeable person in the

classroom.

4.

Teachers should respect the various ways in which the students learn

information.

5.

Frequent student-teacher contact should be encouraged.

6.

Setting high expectations discourages students from trying.

7.

Students should arrive in class motivated to learn the material.

8.

Independent studying of the material is the best way to learn.

9.

Teachers should teach their student how to structure their study time.

10.

Students should be patient about the return of graded material.

11.

Students should treat teachers fairly.

12.

Teacher should have high expectations of students.

4
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13.

There is only one way to learn.

14.

Teachers should always be in control in the classroom.

The interviews were transcribed and analyzed for thematic content using the
software program, Ethnograph.

Quantitative Data Analysis

In determining which factors were most influential in the development of the
participants’ pedagogical philosophy, one simple quantitative method was used. In
reference to the obstacles to and catalysts of change summarized in the literature
review (Traditional student/non-traditional classrooms; reward system and tenure;
solitude; introductory classes as an attrition tool; technology; environmental
considerations and; interaction with colleagues), a simple count was made as to
how often the participant referred to one or more of these factors in the course of
their interviews (See Appendix E)

Individual Backgrounds

During the interviews, the teachers were asked about their personal histories. For
the most part, the instructors were in their late 30s to mid 60s. The interviewees
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came from a variety of educational and work backgrounds. Although there was no
prominent undergraduate major, all studied science extensively. Examples of
previous jobs included engineer. Peace Corps volunteer, federal government
employee, environmental lawyer and high school teacher. Most had remained in
the same career for many years before entering higher education but seven have
been teaching their entire careers. Every instructor was originally from a state
otter than Maryland and only two identified as Washingtonians. Many had moved
to the area because of their current employment opportunity. Most importantly,
none of them had any pre-service teacher training.

CHAPTER 4

RESULTS AND DISCUSSION

Themes and Patterns

Reasons for Choosing teaching a career

As stated earlier, one of the most important goals of the first set of
interviews was to ascertain key points in the life histories of the participants. The
first interviews lasted from 45 to 67 minutes. The format was semistructured,
following a set list of questions but permitting the participant and/or the researcher
to probe further or to develop other lines of discussion, as deemed appropriate.
All interviews were tape recorded, transcribed and analyzed using Ethnograph.

Once the subjects’ demographic background had been described, the first
substantive part of the interview dealt with previous occupational experience specifically, lengths and types of employment, job stresses and satisfactions and
reasons for leaving. The focus then shifted to teaching: the reasons for pursuing
teaching, the nature of good teaching, the rewards and challenges, the possible
influences on their early career, early inclinations toward teaching and the nature of
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one’s own experiences with the educational process. The participants were also asked to
describe any teaching, tutoring, coaching experiences they might have had before entering
higher education. The questioning also dealt briefly with the participants’ life goals and
concluded by asking them about their vision of where they might be at the end of their
career.

The initial analysis of the data involved the construction of categories into which
each participate might be placed based on the relationship between his or her decision to
teach and other dimensions of their life experience. The four major categories [Based on
categories developed by Robert Serow (1983)] and the number participants in each cases
are as following: (Refer to Table 1)

Extenders - 2 participants Extenders are those whose interest in teaching can
be seen as an extension or continuation of well-established beliefs and behaviors. The
connection is often with an earlier occupation, lifestyle or volunteer activity (i.e. - health
care, social activism, parenting, charity, etc.)

Subject-oriented - 2 participants

Subject-oriented participants view teaching

as a chance to work in a particular academic discipline (eg - Biology, physics, chemistry,
etc.)
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Practical - 2 participants

Practical participants often cite security,

scheduling or simply availability of work as their primary motivation.

Rectifiers -1 participant

Rectifiers see their earlier career decision

incompatible with their personal goals and needs. Their entry into higher
education represents an attempt to correct an error that they attribute to a desire to
please others.
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Table 1. - Case Summaries and Descriptions:
Category
1. Carol 35

Engineer

Rectifier

Math-oriented, she followed her father college major and career path, going to work as an
engineer in the federal government. But she felt isolated in the work and had always seen
herself as a teacher.
2.

Sally

42

Agricultural research

Practical

Made an abrupt change to higher education after being discriminated against and sexually
harassed.
3.

Rosa

43

Forestry

Practical

As a recent immigrant to the United States, Rosa turned to teaching in the belief that she would
be more employable. With her own children, she found the flexible hours at a small college
attractive
4.

Monica

54

Foundation administrator

Extender

Worked for two non-profit organizations whose missionslfigMwd access to higher education for
underrepresented minorities. While she certainly admired the goals of these organizations she
also felt too disconnected from her work.

5.

Roger 35

Engineer

Subject

Disliked School until he began taking vocational courses, electronic in particular. After entering
the computer industry, his company’s division was sold to a university. After four years as a
contracted researcher on a university campus, Roger pursued a tenure-track position.

6.

Rob

46

Actuarial analyst

Subject

An honor student as an undergraduate, he worked as an actuarial trainee in industry “because it
involved math.” Finding that he dislikes the corporate atmosphere, he began to pursue graduate
studies in mathematics and decided that teaching at college would allow him to immerse himself
in math but not have to worry about the corporate atmosphere.
7.

Derek 55

US Army Officer

Extender

A retired officer, Derek’s last assignment was as a ROTC instructor at a university in the mid¬
west. After he retirement, he was convinced that he enjoyed teaching on the college level and
SHbseqneirtly, pursued doctoral studies at the same university. He is current not in a tenure-track
position but is content with teaching without the pressures of publication.
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Results from Interview Data

Recalling from the literature review, two agents or catalyst of change were
identified, technology and environmental considerations. Referring to the former,
the rapid introduction of technologies ranging from on-line courses to advanced
record keeping can have a significant effect on pedagogy. Secondly, we must
consider the effect of environmental considerations such as interaction with
colleagues, the general attitude and philosophy of the institution in question
toward the importance of instruction and the availability of professional
development centering on pedagogical practice.

Also from the review, the greatest obstacles of change, including the reward
system and tenure, solitude, the attitudes of the students and the general
philosophy of college were explored.
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Identification of influences from the interviews

The following table (Table la) summarizes the most significant influences of each
participant based on how much (total time and percentage of the interview) they
referenced a specific influence.

Table 2 - Influences and total minutes and percentage of interview dedicated to
each influence

Category

Influence

Total time

Carol

Rectifier

Intro classes as attrition
Environmental considerations
Technology
Traditional students
Reward system/tenure

9 minutes
5 minutes
3 minutes
1 minute
>1 minute

18%
9%
6%
2%
1%

Sally

Practical

Technology
Reward system/tenure
Intro classes as attrition
Interaction w/ colleagues
Traditional students
Environmental considerations

18 minutes
16 minutes
8 minutes
3 minutes
1 minute
>1 minute

21%
19%
10%
4%
1%
1%

Rosa

Practical

Technology
Reward system/tenure
Traditional students
Intro classes as attrition
Environmental considerations
Interaction w. colleagues

22 minutes
12 minutes
6 minutes
1 minute
1 minute
1 minute

24%
13%
7%
1%
1%
1%

Percentage

continued, next page

78

Table 2, continued
Monica

Roger

Extender

Subject

Reward system/tenure
Interaction w/ colleagues
Environmental considerations
Traditional students
Intro classes as attrition
Technology

32 minutes
28 minutes
18 minutes
9 minutes
>1 minute
>1 minute

22%
20%
12%
6%

Interaction w/ colleagues

13 minutes
11 minutes
10 minutes
3 minutes
1 minute
>1 minute

20%
17%
16%
5%
1%
1%

InteractkKi w/ col leagues
Intro classes as attrition
Technology
Traditional students
Reward system/tenure
Environmental considerations

22 minutes
21 minutes
18 minutes

17%
17%
14%
9%
6%

Reward system/tenure
Interaction w/ colleagues
Environmental considerations
Technology
Intro classes as attrition
Traditional students

27 minutes
22 minutes
8 minutes
9 minutes
>1 minute
>1 minute

Environmental considerations

Intro classes as attrition
Technology
Traditional students
Reward system/tenure
Rob

Derek

Subject

Extender

11 minutes

7 minutes
>1 minute

1%
1%

1%

24%
20%
7%
6%
1%
1%

In the following section, the four categories of teachers are discussed with
particular attention paid to the effect of obstacles to and agents of change
identified in the literature review. All quotations are from data collected during the
formal interview process.
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Extenders

*

Most influential catalyst of change - Environmental considerations

*

Most significant obstacle to change - Solitude, Tenure/Reward System.

For extenders, the greatest agent of change seemed to be environmental influences.
In other words, if they seemed to flourish best when in environments or
circumstances that allowed them for focus on their teaching. On the other hand, if
they were in situations that required them to be more concerned about research,
they tended to be frustrated.

Some quotes from “Derek” perhaps best illustrates this conclusion:

“I am not in a tenure track position ... and I do not
want to be. The publish or perish mentality is too
much... too distracting. The university does not
care too much if I am a good teacher but I do!
Therefore, I don’t feel as if I a serving two masters..
. My goal is to be a good teacher, period!”
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However, at the same time, Derek and other extenders must struggle with the
extenders most influential obstacle to change - solitude.

“I never visited anyone else’s classes before. I
mean, I hear my students talking about the other
instructors (not favorable I might add) but that is my
only real clue as to what is going on in other classes.
Hey, I figure if they hate the other teachers so much,
I must be doing something right.”

Many of these same themes were echoed by the other extender “Monica.”

“I am a teacher first. I doesn’t matter what the
school’s administration says or implies. I know
what is important. Now that is not to say that I can
afford to be an idealist. I do my research but I know
the students don’t really care about it. They are
trying to learn and I am trying to teach, nothing
more... I mean, if I get tenure with out being a
decent teacher, I am a failure. Nonetheless, it is sad
that one can get tenure without being a good
teacher. It does really matter to me. I can always
find some place to teach even if it is on the
community college or high school level... I have
found that I am the only one in this department that
feels that way...”

“Have I ever visited another class? Only once in passing. I have never
systematically observed other classes. I just hear about them. Besides, I’d feel
weird (visiting a class) After all, I not the department chair. It is his job to judge
the department members’ teaching, not mine ”
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Two themes are resonated in Monica’s quotes. First, extenders like Derek and
Monica are not truly investing in climbing the tenure ladder, even though one of
them, Monica, is in a tenure track position, they have both developed emotional
and practical “safety nets” if pursuit of tenure became a large issue. In other
words, both are willing to walk away from their jobs if it means putting teaching
too far down the priority list. So, while environmental concerns such as the
college/universities attitude toward die importance of teaching might seem
important to most people, to extenders, this is a non-factor.

The main environmental concern for extenders is the solitude inherent in higher
education. While, Derek seems to suggest that visiting other classes is something
that has simply never occurred to him, Monica’s suggestion that it is not her job is
even a stronger statement.

So, how did these extenders develop any innovative techniques at all? In short, a
combination of their commitment to good teaching as well as their ambivalence to
the traditional reward system guided them to seek out professional development
opportunities geared toward improved teaching. In other words, their isolation in
the profession is not absolute. They are still arguably operating in solitude on their
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respective campuses, they have enjoyed exposure to neoteric teaching techniques
and have been willing to experiment with those techniques in their own practice.

Participation in professional development mark both Monica and Derek’s first step
toward innovation in teaching.

From Derek’s quote, one gets the sense that Derek does not have a solid sense of
what good teaching looks like. When referred to the Wingstead Principles of
Good Teaching, Derek readily admits “I used to think that (I knew what was)
good teaching, but now I understand that it is just good lecturing.” It is in this
statement that we see the first movements toward change in his teaching. Derek
credits this initial move to hearing about a colleagues use of cooperative learning
through a mutual student.

Monica echoed a similar pattern of change when discussing a workshop she
attended that happened to focus on a topic she always felt uncomfortable teaching.
With a “nothing-to-lose” attitude, she tried some of the techniques in her class and
met with great success.
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In summary, both Derek and Monica’s environments allowed them to make initial
movements away from traditional/lecture style teaching. But, their relative solitude has
hindered further development of their teaching styles.

Practical

*

Most influential catalyst of change - Technology

*

Most significant obstacle to change - Reward System/Tenure and Traditional

Students

A shared characteristic of practically-orientated instructors is their seeming preoccupation
with making teaching “more enjoyable” for both themselves and their students. In other
words, by their own admission, teaching is not their passion. They entered the career
without any intention of making a long-term commitment to it. They feel constantly
wooed by private industry and could leave at almost any moment. Subsequently, they are
not apt to be influenced by any noble desire to improve their teaching techniques. Rather,
they are more concerned with job security, advancement and mobility. If teaching can be
made “more enjoyable” or rather “easier” they are willing to pursue professional
development.
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While environmental considerations as an agent of change appeals to the
instructor s desire to become a more innovative teacher, technology is perceived as
the agent that makes teaching “easier.” For example, “Rosa” recalls her first
professional development seminar and why she chose to attend:

“At (my college), each instructor has a limited
amount of funds for attending workshops and
conferences. Most of us focus on (using our
resources) in ways that will advance our research.
One day as I was perusing some fliers that had been
collected in the department lounge, I noticed a
workshop on the use of instantaneous survey
feedback devices that were being used in larger
classes of 50 or more students... (It is a
computerized) system in which the students can
enter an A, B, C or D in response to the professor’s
question.

... I thought the whole thing kind of
hokie at first but then when I tried (some
cooperative learning techniques) I saw the benefits
of it. Just using it while lecturing would have been
useless but I have been using it other ways.”

Rosa was simply overwhelmed by the number of students in her large class. She
looked to the use of technology to save her from what she considered a less-thanideal teaching situation. While looking for a “life-vest” Rosa found a catalyst to
pedagogical change. She goes on to describe some of the other changes she
experienced due to the use of technology but in all cases, she was motivated by
make her task more bearable.
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Sally shares similar motivations. Sally entered the profession totally unprepared
for the instructional component of her duties. While Rosa’s teaching might be
characterized as one in which she was a competent traditional teacher who is
seeking to become more competent through the use of technology, Sally was selfdescribed as disastrous.

More specifically, Sally lacked any confidence about her ability to teach and thus
sought alternatives to lecture-style at the onset of her career. In this, she is unique.
While most of the participants had a considerable amount of inertia to overcome,
Sally’s only inertia was grounded in her own conceptions of teaching.

“This was a bailout job but I still wanted to be good
at it. I was scared to death about my first day in
class... I’d did a lot of research before I began and
realized early that I could not just stand there and
talk to them ... So, I employed the Internet in my
classes pretty early. My first project was to let the
students research (items) of interest to the class and
report out when they next met. I also set them up in
small groups and had each group develop its own
web page. I was using cooperative learning
techniques before I even knew that it had a name.”

Turning to the obstacles to change, recall that those in the practical category are
most concerned about job security. Therefore, they tend to be more conscience of
reward system of most universities leading to tenure.
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Rosa - “How can I ignore it? All of these new ways
of teaching are great and all but it takes time to learn
it. When you do not have time to develop your
teaching ... you always go back to what you know,
(lecturing) ... Besides, frankly, if I had more time
Fd probably use it to do more research ... That’s
what makes you a [full professor].”

Sally - “I tend to work on my teaching just enough
to get by... I don’t want to make a fool of myself
up there but I am not out to by Mr. Chips either.
Besides, this isn’t like high school. They can take
care of themselves to a large degree.”

One might be tempted to categorize Sally and Monica’s attitudes toward teaching
as dispassionate. While this might be a harsh characterization, it is certainly
inarguable that classroom performance is not a top priority for either person.
Furthermore, Sally’s inertia toward change is complicated more by the fact that her
students have certain expectations about good teaching. Sally is very conscience
about how she is perceived by her students. If fact, one might argue that this is her
only motivation for improving her teaching. This presents us with an interesting
dichotomy. On the one hand, Sally is concerned about what her students think of
her teaching (ie - “I don’t want to get up there and make a fool of myself [by
appearing unorganizated]”). Therefore, she would be inclined to put some effort
into her pedagogy. However, on the other hand, her students are expecting great
lectures. Therefore, she might be equally reluctant to try neoteric techniques in her
classroom practice.
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Rectifier

Most influential catalyst of change - Interaction with other colleagues

*

Most significant obstacle to change — Traditional students

Carol was an engineer before she became a teacher at a small liberal arts college.
She felt isolated in her work. She always wanted to be a teacher but, through her
own admission, was turned off by the lack of prestige high school teaching held.
After receiving her doctorate, she viewed teaching on the college level as an
opportunity to pursue her desired career without sacrificing the prestige afforded
by engineering.

“I always wanted to be a teacher but I kept hearing
from everyone that it does pay at all... how does
one go from making nearly $80,000 per year to not
even a third of that. Besides, everyone looks down
on teaching ...

When the opportunity to teach on the college level
came along, I jumped at it... A college professor
has just as impressive a ring to it and electrical
engineer.”
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Carol felt isolated as an engineer and therefore actively sought out relationships
with colleagues. She regularly visited other classes and conversed often with
colleagues about teaching. Carol submitted to the “publish or perish” mentality
only to a limited degree. In other words, she did only what was needed in that
regard. Teaching is her passion.

Like Sally, Carol starting point as a neoteric teacher was far more advanced than
most of her peers. She actively sought professional development opportunities to
improve her teaching and quickly embraced the principles of cooperative learning
and constructivist teaching. In fact, she expressed near repulsion when introduced
to the Wingspread principles. She understood fully where she wanted to be as a
teacher.

Getting her students to understand was the challenge:

“ ... they kept asking me why wouldn’t I just tell
them the answer. They would (retort) you’re the
teacher, you know, why are you playing games with
us...

They were so frustrated at my approach. Every
other teacher they had simply talked to them ...
some of them were great orators (better than me for
sure).
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It was a constant fight... many of them were
worried how they might do on the MCAT [Medical
College Aptitude Test] or the GRE [Graduate
Record Exam] with my teaching methods. They’d
argue that they had to taken the exams by
themselves, what good would it to learn in groups
when they could not take those tests in groups.”

In summary, for the rectifier, her willingness to actively seek out other colleagues
is certainly the most frequently mentioned agent of change. Carol’s interaction
with other colleagues is arguably far more influential to her as a rectifier than it
would be for another category. For without her witnessing other colleagues
engaging in neoteric styles of teaching, Carol would not have the courage to
experiment in the face of her protesting students.

Subject Oriented

Most influential catalyst of change - Interaction with other colleagues

*

Most significant obstacle to change - Introductory courses as an attrition

tool

For the subject orientated, exposure to other colleague seems to be the most
influential agent of change. However, one qualification must be mentioned. For
the subject oriented instructor, some extra convincing is needed. Rather than
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observing neoteric pedagogies and then be willing to experiment in their own
practice, the subject oriented instructor has the most inertia to overcome when
compared to the other three categories. The common denominator of the subject
oriented instructor is their unbridled passion for their discipline. They speak often
about their research and during the interviews, it was a challenge to keep them on
focus. They could rarely resist the temptation to tangent off on the specifics of
their research.

To their credit, they are arguably equally passionate about teaching. More
specifically, they have a strong desire to convey their passion to their students.
They are not necessarily focused on pedagogical excellence in the strictest
definition of the word. Rather, they are certainly geared toward generating
excitement about their respective crafts. Roger illustrates this uniquely directed
passion for his field.

“As you know, I stumbled into academia (note:
Roger’s company merged with an university
research institute).. .After four years, I realized my
boss was always going to be one of the faculty
members ... so I started to pursue (tenure track
positions). I have to admit, at first, even in a
university, I was still climbing the corporate ladder
... Teaching at first was akin to paperwork. It had
to be done ... I did not realize until later how much
fun it would be to turn students on to
(engineering).”
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Rob echoes Roger’s placement of teaching as not first on his priority list.

“I wanted something with less pressure, less politics
and more causal dress ... I entered academia with
every possible misconception about how hard it
would be. I wasn’t dreading it you understand ... I
thought, this is great! Someone is going to pay me
to talk about something 1 love and find exciting ...
beats the hell out of cubicle.”

In both cases, Rob and Roger’s passion for their fields is certainly a strength.
Ironically however, this passion also proved to be their greatest obstacle. More
specifically, both participants enjoyed very successful careers prior to entering
academia. They are considered experts in their fields and have never had their
credentials called into question.

However, all of this success was a result of traditional academic training.
Therefore, it was difficult to convince two people who were the benefactors of
traditional educational training to try anything new in the classroom.

With extensive experience in industry, especially in industries in which cooperative
activity is an integral part, how is it that they can reject cooperative learning and
other innovative techniques in their early pedagogical practices? Rob articulates
their greatest obstacle of change the use of introductory courses as an attrition
tool.

92

“There is a certain mystic about (engineering).
People tend to raise their eyebrows when you reveal
your major ... I know it surrounded us during our
freshman year ... one professor told us that it was
his job to make sure only the best make it through
(the course) lest he let someine into the profession
who might design a bridge that would fall down or a
computer that wouldn’t work at critical moment.

I believed in it so much that I adopted the role of
"guardian of the profession.* Everyone wants to be
a engineer because it is a lucrative field but only the
best deserve the reward.”

Roger’s experience reflects a similar starting point.

“It is definitely a sink-or-swim (attitude). And I
must say that I got caught up in it when I first
starting teaching on the college level... I did go as
far as taking pride in the (high) failure (rate) of my
students but I did enjoy hearing people say that my
class was hard ... Of course it is hard. It’s
engineering!”

Overcoming this much inertia was a challenge to both of these participants. Their
inertia was not only based in preconceived notions of college instruction. It was
cultural. Engineering/science/math cultural cultivates, at every opportunity, the
notion that it just does not get any harder than this.

The courage to experiment with neoteric teaching techniques came only from
interaction with other more experienced colleagues. It seemed as if Rob and
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Roger needed the validation, or perhaps even permission, of other
engineers/mathematicians to begin debunking the mystic of theii|HR|lS majors.

Summary of the data from the interviews.

Table 3. gives an outline of the factors that most influence each category of
teacher.

Table 3. - Categories with influences on, catalysts of, and obstacles to, change.
-Category

Catalyst

Obstacle

Subject Oriented
tool

Interaction with colleagues

Introductory classes as an attrition

Extenders

Environmental considerations

Reward system/Tenure
Solitude

Rectifiers

Interaction with colleagues

Traditional students

Practical

Technology

Reward system/Tenure
Traditional students

'"N

For each participant, over 2 hours of interview data were complied and analyzed
using Ethnograph. While each participant may have mentioned several influences
in the development of their pedagogical philosophies, they clearly displayed a
tendency toward certain catalyst or obstacles.
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For example, both extenders mentioned other colleagues during their interviews.
They spoke of the colleagues that they admired and in many ways envied.
However, this did not necessary emerge as a major influence. Specifically, they
envied their popularity among the student body and referred to this popularity as
something they would never achieve. In their interviews, they expressed any
interest studying, conversing with or emulating these colleagues. Rather, they
were resigned to the feet that they were who they were. As Monica said, “It a
personality thing” implying that there was nothing she could do to improve herself
along these line. Therefore, even though she talked often or admiring some of her
colleague, it would be incorrect to conclude that her interaction with colleagues is
either an obstacle or catalyst to change in her pedagogy.

In a similar vain, one might be reluctant to count one of the subject oriented
teacher’s reference to “students who don’t want to learn” as an indication that
traditional students are something he considers and obstacle to change. In a larger
context, this instructor made several more references to how hard engineering is
supposed to be. He also admitted that he took some pride in hearing that students
thought his class was difficulty. His feeling in this regard overshadow any
assertion that is one reference to “students not wanting to learn” is a reflection of
his opinion that tradition students are, for him, an obstacle to pedagogical change.
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Correlation of interview data with other data

When reviewing each participants’ catalyst and obstacles to change, one might be
tempted to be satisfied with the simple identification of the influences. However, a
closer look at some of the other data provided by the participants reviles some
interesting trends and correlations.
In particular, the participants’ lesson plans/syllabi were analyzed closely along with
their interview data for the following reasons: First, it was the only set of data
provided by the participants with consistency and continuity. Secondly, along with
the interview data, the course syllabi/lesson plans were the only set of data
produced directly by the participants. This is especially crucial when considering
the feet that the intent of this study is to examine their philosophies rather than
their practice. Subsequently, data such as student evaluations, performance
evaluations, etc. rival this aim.
Having established that the participants considered themselves in possession of a
neoteric philosophy, the challenge was to examine to what degree they have
changed. Examination of their lesson plans and course syllabi revealed the
following: (Refer to Appendix D):
1. All of the participants planned their class time to center on the teacher nearly 90
percent of the time at the beginning of their careers.
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2. The Extenders and Rectifiers tended to be the most able to relinquish the
attention of the class to the students.
3. The Subject-oriented participants were the less likely to allow their classroom
to be a student-centered, despite their personal philosophies about their ideal
practice.
4. Lastly, and most striking, none of the participants succeeding allowing the
students to be the center of instruction more than 50 percent of the time.
5. The course syllabi emphasized the student as the center of learning and, more
specifically, their central role in the learning process.

CHAPTER 5

CONCLUSION

Being aware of the common perception that change in educational practice occurs
only as a result of significant and invasive catalysts, usually at the onset of one’s
career, this study sought to identify such catalysts and understand their effect
during the midpoint of one’s career. The results of the study revealed that:

(1) All of the participants shared a virtually identical philosophical starting point.
In other words, the participants in this study did not start off as neoteric teachers
in their practice or philosophy. Now, this in itself is not a profound finding. What
is profound, however, is that, in this study, the previous statement could be made
stronger by saying that none of the participants set out to become neoteric
teachers. They all seemed to share a traditional preconception of excellent
teaching dissimilar to the Wingspread principles. While all of the participants claim
to be more enlightened in the present, none could admit to possessing this
enlightenment early in their careers before teaching or early in their current
practices.

(2) Each catalyst of (or obstacle to) change in pedagogical philosophy, while at
times broad in definition, is identifiable and often quantifiable. These factors
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include interaction with colleagues, environmental considerations, reward
system/tenure, technology, professional isolation/solitude, traditional training of
students and the use of introductory science classes as attrition tools.

(3) Each of the participants in this study identified one or more of the above
factors of change as being significant in the development of their own pedagogical
philosophy.

(4) Depending on their reasons for entering academia, the participants were
classified as either subject-oriented\ extenders, rectifiers or practical practitioners.

(5) The participants, depending on their grouping, tended to identify similar factors
of influence in the development of the educational philosophies.

(6) The participants’ evolution from traditional/lecture-based instructors to
neoteric instructors was gradual and contiguous. In other words, their
development did not happen in dramatic, quantum steps. Rather, their evolution
required years to develop and that the mileposts of this evolution are nebulous at
best. Subsequently, the participants’ exposure to catalysts and obstacles had to be
prolonged and contiguous to parallel their evolution as teachers.
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Based on the robustness of the previous research on the development of teaching
philosophies as a result of preservice teacher education, the study suggest the
following recommendations for how pedagogical change can be purposefully
implemented for inservice teachers in the absence of preservice training.

(1) Distinguishing teachers according to teaching characteristics, career histories,
etc. may at first seem impractical, nebulous and disingenuous. However,
sensitivity to the factors identified in this study may lead to purposeful change in
pedagogically philosophies in higher education. For example, armed with the
knowledge that ‘rectifiers* and ‘subject orientated’ teachers are most positively
influenced by interaction with other colleagues, an institution might consider
establishing a formal mentoring program or dedicating professional development
time to this purpose. Conversely, teachers identified as ‘practical* might be given
the resources to pursue technology training since that is their greatest influence.
Aim! finally, since the ‘extender* is most influenced by the reward system and goal

of tenure, institutions might consider making pedagogical proficiency more
prevalent in assessments of profession competence.

(2) Awareness and self control over their own thought processes and philosophical
development could be taught to college instructors so that catalysts to change can
be actively identified and implemented in their practice. The instructors could be
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taught to keep a “philosophical log” of their experiences, reflecting upon and
recording the own thought processes and learning through a tradition of action
research (Feldman, 1993).

(3) In an attempt to utilize one of the most significant catalyst of change,
interaction with other colleagues, instructors could be encouraged to periodically
exchange logs with each other and compare, examine and apply newly
development pedagogical philosophies.

In summary, the results of this study suggest that there is no singular way to enact
or stimulate pedagogical change. Rather, instructors, as well as the setting of their
practice, need to be distinguished by teaching characteristics, mission and
environment. Furthermore, the participants in this study found themselves in
teaching situations conducive to change as a result of serendipity rather than a
purposeful placement. Thus it might be desirable to investigate these catalysts of
change in a situation were they were purposefully instituted.
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Summary of Study

Review of Literature

The literature has been examined as follows:

f) The need for change;

g) The process of change;

h) Obstacles and resistance to change;

i) Agents/Catalyst of change;

j) Measurement of change.
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Methods

In this study, I explored, through interviews and other qualitative methods, the
dewlopment of pedagogical philosophies of college science instructors who have
had little or no formal instructor education training. The study sought to answer
three essential questions:

1. What are the teaching philosophies of the participants?

2. How have those teaching philosophies evolved (or have they evolved)?

3. What were the some catalyst of and obstacles to change in those teaching
philosophies?

In determining which factors were most influential in the development of the
participants’ pedagogical philosophy, one simple quantitative method was used.
In reference to the obstacles to and catalysts of change summarized in the
literature review (Traditional student/non-traditional classrooms; reward system
and tenure; solitude; introductory classes as an attrition tool; technology;
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environmental considerations and; interaction with colleagues), a simple count
was made as to how often the participant referred to one or more of these factors
in the course of their interviews (See Appendix E)

Questionnaires and charting learning activities

Course materials (course syllabi, handouts, etc.) were analyzed for inclusivity;
good teaching practices, such as clear goals, good communication, adequate
subject coverage, etc.; and even-handed evaluation techniques-those that do not
favor one learning style over others. Lesson plans were examined for cooperative
learning techniques; for balance in classroom power relationships, percent of
teacher-lead vs. student-lead activities—and for different types of activities. Some
of this data was quantified in table form (see Appendix D). All interviews were
transcribed and analyzed along with classroom materials for emerging themes.

Teacher Interviews

Several questionnaires were developed to establish accurate personal and
professional histories of the teachers involved. The first was a biographical
questionnaire (see Appendix B) A second questionnaire sent to each of the
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teachers prior to the initial interview, probed for a broad overview of his or her
theories and their thoughts about the teaching of different types of students (see
Appendix C).

In the interview, the teachers were introduced to the principles involved in
Chickering and Gamson's Wingspread Stu(fi^s Seven Principles of Good Imming
in Undergraduate Education (1987). These seven principles provide quantitative
criteria for neoteric teaching. The participants were asked to compare to their
teaching practice at the college level to those described in the Seven Principles.

During the interview, we focused on the results of the study and the teachers'
reactions to these. These interviews were informal and the questions were open to
revision by the teachers. In particular, the participants were asked to ‘react’ to the
following statements (Kuhlenschmidt, 1997):

1.

Teachers must always be the most knowledgeable person in the

classroom.

2.

Teachers should respect the various ways in which the students learn

information.
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3.

Frequent student-teacher contact should be encouraged.

4.

Setting high expectations discourages students from trying.

5.

Students should arrive in class motivated to learn the material.

6.

Independent studying of the material is the best way to learn.

7.

Teachers should teach their student how to structure their study time.

8.

Students should be patient about the return of graded material.

9.

Students should treat teachers fairly.

10.

Teacher should have high expectations of students.

11.

There is only one way to learn.

12.

Teachers should always be in control in the classroom.

The interviews were transcribed and analyzed for thematic content using the
software program, Ethnograph.
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Results

The results of this study suggest that there is no singular way to enact or stimulate
pedagogical change. Rather, instructors, as well as the setting of their practice,
need to be distinguished by teaching characteristics, mission and environment
Furthermore, the participants in this study found themselves in teaching situations
conducive to change as a result of serendipity rather than a purposeful placement
Thus it might be desirable to investigate these catalysts of change in a situation
were they were purposefully instituted.
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APPENDIX A

CONSENT FOR VOLUNTARY PARTICIPATION
THE DEVELOPMENT OF TEACHING PHILOSOPHIES IN THE ABSENCE
OF FORMAL PRE-SERVICE TEACHER TRAINING

I volunteer to participate in this qualitative study and understand that:
1. I will be interviewed by Curtis Turner using a guided interview format based
on the pre-interview questionnaire provided.
2. The questions I will be answering address my development as a teacher. I
understand that the primary purpose of this research is to investigate the
development of my teaching philosophy.
3. The interview will be taped and transcribed to facilitate the data analysis.
4. My name will not be used, nor will I be identified personally in any way or at
any time. I understand that it might be necessary to identify participants in the
dissertation by position, years experience teaching and general field of study.
5. I may withdraw from part of all of this study at any time.
6. I understand that the results will be included in Curtis Turner’s doctoral
dissertation and may also be included in manuscripts submitted to professional
journals for publication.
7. I have the right to review material prior to the final oral exam.
8. I am free to participate or not participate without prejudice.
9. Because of the small number of participants, approximately seven, I
understand that there is some risk that I may be identified as a participant in this
study.

Researcher

Participant

Date
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Date

APPENDIX B

BIOGRAPHICAL QUESTIONNAIRE
Name:_
Feel free to answer all or none of the following questions. Once I have identified
you as the participant, you name will be removed from the top of the sheet and
this data will be coded and kept in the strictest confidence. You may at any time
request the return or destruction of the document. Furthermore, you may request
that any information provided be omitted from use in this study. You may use a
separate sheet if necessary or wait until the first interview to discuss any of these
items.
Age:_
Employment History (most recent experience first)
Approx. Dates_Title_Brief job description

1.

2.

3.

4.

5.
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APPENDIX C

PRE-INTERVIEW QUESTIONNAIRE
Name:_
Feel free to answer all or none of the following questions. Once I have identified
you as the participant, you name will be removed from the top of the sheet and
this data will be coded and kept in the strictest confidence. You may at any time
request the return or destruction of the document. Furthermore, you may request
that any information provided be omitted from use in this study. You may use a
separate sheet if necessary or wait until the first interview to discuss any of these
items.

1. Describe your first teaching experience.

2. Describe your first day in a classroom as the primary instructor.

3. Describe your first exam/assessment (provide a copy if possible)
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4. Describe any factors influencing your teaching style of philosophy in the
beginning of your teaching career.

5. Describe, in your opinion, the most significant change or lesson learned since
becoming a teacher.

6. Describe your worse day in a classroom.

7. Describe your best experience in the classroom.

8. What is average size or range or sizes of students in a single section of a class
you have taught?
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9. If possible, please supply the researcher with any course syllabi, lessons plans,
student evaluation data or any other materials that might provide insight into the
development of your teaching philosophy during your career.
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APPENDIX D

QUANITIFICATION OF LESSON PLAN/SYLLABI DATA
Table 1. - Percent of teacher-lead vs. student-lead activities
Participant

percentage (teacher-lead/student-lead)
beginning of teaching career

currently

Carol
(Rectifier)

90/10

40/60

Sally
(Practical)

99/1

50/50

Rosa
(Practical)

85/15

50/50

Monica
(Extender)

90/10

Roger
(Subject)

99/1

80/20

Rob
(Subject)

90/10

70/30

Derek
(Extender)

90/10

50/50

•

40/60
i
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APPENDIX E

WINGSPREAD GROUP’S PRINCIPALS FOR GOOD
PRACTICE IN UNDERGRADUATE EDUCATION
1. Encourages Student-Faculty Contact
2. Encourages Cooperation Among Students
3. Encourages Active Learning
4. Gives Prompt Feedback
5. Emphasizes Time on Task
6. Communicates High Expectations
7. Respects Diverse Talents and Ways of Learning
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